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AP,CI-IITECTIJRI_ OF' A STELLAR HOMI!

Professor.I. Bolyakov, Doconl: Yu. Bet]soy
_,nd lh_gineor A. 'rk_chov

Like the Larth, space has its mm3_vorsaries. Orbit_ll docking of the /3"

"Soyuz-4" and "Soyuz-S" was accomplished exactly S years ago. The Soviet

"Space Duo" made u_ thn-fimt manned orbital station iltthe.history o£ cosmo-

nau_ics. New launches followed. Docking was carried out for the purpose o£

deli_rering equipment to lollg-term orbital stations such as.the "Salyut" an_

"Skylab". Their very firsX_ orbital-trips made the question o£ increase in their

dimensions and the problem of lengthening their service life matters of great

topical interest.

The following article discusses orbital stations of the immediate fature.

Space construction may be carried out in va1_ious ways. At first it would

appear to be the simplest to assemble a station on Earth and then put it into

orbit around the Earth. floweret, this is far from the best method:-it reo_uires

the construction of enormous carrier rockets and the procurement of extensive

resources for their development and testing. In addition, in the even_ of an

unsuccessful launch the entire large orbital station outfitted with complex and

costly equipment may be ruined.

It is more advisable to assemble stations part by part in space, for the

delivery of which use may bu made of. existing rockets. If necessary a missing

unit which for some reason or other was not sent out the first time can easily

be put into orbit. Assembly may then be started immediately. In this way a

station of virtually any dimensions may be established.

What may the space stations of the future look like externally and in-

ternally? Apparently it is the most advisable to fashion the sections to be

assembled in the form of spheres or cylinders. Shapes such as this yield tile
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the lo,#ost weight with the assigned volume and are convenient for orbital

assembly and accommodation of equipment. Wc should note that such. standardi_

zation does not imply uniformity: _v-_ta.tion made up of standard units can be

cylindrical, spherical, in the shape of dumbbellS, or in the form of a hub

w:itit vanes.

Lot us consider briefly tile technology of assembly, First of a.ll. it is

necessary to perfect the systems and operations for mut.ual Iocation..of two

craft in orbits close to oaclx otl_r, maneuvering, approacE, and docking. All

these tasks can be performed both in the fully automatic mode and with the

participation of a spac_ crew. Mention may be made o£ the first fully auto-

matic docking of unmanned spacecraft, the Soviet satelli','es"Kosmos-186" and

"Kosmos-188". One of them was "active," and the other "passive." The f)J'mer

searched for the latter in space, and th¢ latter served as a beacon for the

"passive" one. The multistage propulsion systems necessary,for maneuvering

were installed aboard the craft. In addition, low-thrust jet engines were

mounted on both satellites for precision docking.

Another way of establishing'large stations, one involving the use of a

space "tug", is also practicable along with the customary method. The tug

would ma-euver the next unit to b_ assembled in orbit and "tow" it to the

assembly site. Then it would make a trip for a new section. If necessary, a

space tug could be controlled by a cosmonaut. The advantages are obvious. The

sections to be assembled would no longer need propulsion systems and automated

equipment of their own.

Much has been written about the merits of inflated structures, llouses,

warehouses, and sports complexes are far from representing a complete l£st of

tho structures for which use is beginning to be made of"attractive light shells

supported by air. This construction method is also promising for application

in space. A special structure made of an elastic shell can be packed in a

small compartment of a craft put into orbit. In orbit it could be opened out

by means of compressed gas in cylinders and could assume virtually any shape

imparted to such structures on Earth. A structure such as this represents a

fairly good utility warehouse.
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Scientists have already set concrete reqt!irement_ for thane space Mml.ls.

Firgt of all, tim structures must ponsess a low permeability to gas and be

very durable in collisions with micrometeorttos. If holes are t¢_rn in-it on

occasion, the shell must not break. The shell could be repaired promptly by

injecting a r_apidly hardening compound into the hole that has been formed, or

by other methods. Multilayor sl_olls of high rigidity and durability may also

be used..__

Yet anotl_er example of such structures is a shell which is opened out in

orbit by lmating. The necessary heat is derived from chemical and electrical

power sources or simply from the Sun. One structure which has been built

consists of a special film and stiffeners of a titanium-nickel alloy. The

frame has the property of "remembering" the shape it had on Earth at a high

temperature before being packed.

Plastic metals will also be used in space. 'l'llo structures made from them,

in the form of bellows, can also be independent units.

The space stations of the future will obviously be designed for prolmaged

duty in orbit, not just for months but for years. Hence it is necessary to

ensure them against all possible surprises, primarily damage by micrometeorites.

A special shell placed in orbit .in the form of a roll could provide a fairly

good shield absorbing the impact of foreign bodies in space.

How many other assembly methods will in time be used in the creation of

orbital stations? Scientists often turn to bionics and adopt structures

observed in nature. For instance, these are acknowledged to be unsurpassed

builde=s of their minute dwellings, beehives. Calculations show that the

"beehive structure" is highly promising for the establishment of space platforms

in orbit around the Earth. In orbit a beehive unit can be expanded like an

accordion to the necessary dimensi'ons.

Thus we already know how to build orbital stations. No one is worried

about the dimension$ of the future stations. The only concern is the number

of shuttle trips by a space cargo ship delivering the necessary sections. But

another problem immediately arises, that of outfitting the stellar platforms

with enormous antennas and telescopes, ones of such dimensions that they cannot
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be put into orbit even by the most powerful carrier -rocket, Con._ider, for

qxtlmpte, an nntonna hundreds of Illetors long. S¢lentistn believe that precisely

such devices are needed in space for the conduct of much lon_-range ro._o_rch,

Ilenco the unwolldy oqu:[pl_ont will also have to be .._ssOmldod in p_lrt._, And

there arc many orl_Jnn.1 propo._als for copin_ with tlfl.s problem, The most

attractive solution appears to I_o a modular antoma resemblil_g a beehive, which

can be assembled a_ J._ a prefabricated house.

K. E. Tsiolkovskiy, who foresa_ c.hc possibility of estal_lishi.ng colonies

beyond the atmosphere, wrote th'_t nHn will not remain on Earth forever; he will

gradually penetrate beyond the limits of the atlnosphere, and then w.ill conquer

the space around the Sun. The daring projects o£ this scien.tist are beginning

to materialize. The orbital stellar complexes of the near future will repre-

sent a significant entry in the annal._ of the conquest of space,

Translated for th_..National Aeronautics and Space Administration tmder
contract No. NASw-2485 by Techtran Corporation, P. O. Box 729, Glen Burnie,
Maryland 21061. Translator: William L. Ilutcheson.
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